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Background: In order to better understand the educational needs regarding appropriate recognition, diagnosis
and management of pediatric hypertension (HTN), we asked practicing pediatricians questions regarding their
educational needs and comfort level on this topic.
Methods: We conducted 4 focus group sessions that included 27 participants representing pediatric residents,
adolescent medicine physicians, clinic based pediatricians and office based pediatricians. Each focus group session
lasted for approximately an hour and 90 pages of total transcriptions were produced verbatim from audio
recordings.
Results: Four reviewers read each transcript and themes were elucidated from these transcripts. Overall, 5 major
themes related to educational needs and clinical concerns were found: utilization of resources to define blood
pressure (BP), correct BP measurement method(s), co-morbidities, barriers to care, and experience level with HTN.
Six minor themes were also identified: differences in BP measurement, accuracy of BP, recognition of HTN, practice
pattern of care, education of families and patients, and differences in level of training. The focus group participants
were also questioned on their preferences regarding educational methods (i.e. e-learning, small group sessions,
self-study, large group presentations) and revealed varied teaching and learning preferences.
Conclusions: There are multiple methods to approach education regarding pediatric HTN for primary care
pediatricians based on provider preferences and multiple educational activities should be pursued to achieve best
outcomes. Based on this data, the next direction will be to develop and deliver multiple educational methods and
to evaluate the impact on practice patterns of care for children and adolescents with HTN.
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HTN is becoming a more commonly encountered med-
ical condition in the pediatric population [1-3]. In the
past, pediatric HTN was thought to be mostly due to a
secondary cause that could be identified and treated.
However, this thinking has changed in the past several
decades and it has become more apparent that primary,
or essential HTN, is not encountered only in adults but
is becoming more prevalent in pediatrics [2,4-6]. This
observation has mirrored the obesity epidemic in chil-
dren, adolescents and even pre-teen children [3,5-11].
In childhood, HTN is often not a silent disease but ra-
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reproduction in any medium, provided the ordifficulties with sleep initiation and daytime somnolence
[12]. Elevated BP’s in childhood can have profound car-
diovascular and other impacts in adulthood [1,13-18].
Since essential HTN is becoming more prevalent in
pediatrics, it is incumbent on our community of pedia-
tricians to become more vigilant in correctly recognizing
and initiating appropriate evaluation of children with es-
sential HTN [19,20]. In order to accomplish this goal,
the parameters that constitute HTN in children and ad-
olescents and the ability to obtain accurate and reliable
blood pressure (BP) measurements must be well under-
stood. The value of parsing out those patients with es-
sential HTN who may respond to therapeutic lifestyle
changes (TLC) from those with secondary HTN who
will require correction or medical treatment will only be
intensified as pediatric HTN becomes a bigger health. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited.
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and adolescents should benefit from implementation of
TLC (i.e., healthy eating and exercise) [21]; a substantial
subset will likely benefit from antihypertensive medica-
tions if HTN persists and/or is severe despite TLC.
We are interested in developing effective educational
methods to reinforce proper recognition, diagnosis, and
management of HTN in children and adolescents. In
order to develop meaningful and beneficial educational
methods, we first sought to ascertain the education
needs and preferences of the local practicing pediatri-
cians and pediatric residents in our community with the
assumption that these findings can help inform and
shape our future efforts and also inform others inter-
ested in addressing this educational need.
Methods
Study design
We utilized focus groups [22] to gain a better under-
standing of the educational needs regarding recognition,
diagnosis and management of pediatric HTN amongst
local pediatricians and pediatric residents practicing in
Columbus, OH. Focus groups were selected as our
method for eliciting needs in order to collect qualitative,
unstructured responses and to capitalize on within-
group discussions. Four focus groups were conducted
between October 2011 and December 2011. Our local
IRB determined that this project does not fit under the
definition of human subjects research under 45 CFR part
46, or 21 CFR part 50 and therefore a formal IRB
process was waived. Verbal consent for participation and
recording was obtained from all of the participants. The
focus group materials consisted of three pediatric HTN
scenarios that were discussed with questions inter-
spersed throughout the case discussion. The first case
was a healthy 6 year old boy with elevated readings, the
second case was an overweight 16 year old adolescent
female and the third case was a 15 year old male athlete
who had clear cut hypertension. The purpose of these
cases was to present possible, real-life outpatient clinical
scenarios in order to assess the participants’ baseline in-
formation regarding their practice behaviors and referral
patterns. We also questioned our participants regarding
their teaching and learning preferences. Open-ended
questions were used to help guide the discussion and
the moderator had limited influence during the focus
group sessions [23,24]. Discussion amongst participants
was encouraged with the goal of understanding know-
ledge deficits, areas of perceived competence and educa-
tional preferences.
Focus group process
Invitations for participation were sent to recruit pediatri-
cians via email. These participants included 2nd and 3rdyear pediatric residents, adolescent medicine physicians
and clinic based pediatricians employed by Nationwide
Children’s Hospital (NCH) and a group of office based
pediatricians affiliated with NCH. These groups are rep-
resentative of the primary care pediatricians (PCP) who
provide care for our pediatric population in our commu-
nity. As incentive, coffee and food was offered during
the session as a token of appreciation for participation.
Each session lasted approximately 45–60 minutes. The
sessions were moderated by at least one investigator and
a co-investigator was present to assist in navigating the
conversation at two of the sessions. Each focus group
session was audio-recorded and transcribed verbatim to
increase analytic accuracy.
Population studied
There were 27 participants and each participant actively
cared for pediatric patients and encountered pediatric
HTN in her/his scope of practice. Each focus group had
at minimum 6 participants. The sessions were held in a
conference room at NCH in either the early morning or
during a lunch hour. Six of the participants primarily
saw adolescents (adolescent medicine physicians). Ten
participants were pediatric residents who were training
at NCH. The other 11 participants were comprised of 6
community pediatricians and 5 clinic pediatricians. Of
the 27 participants, 10 were male and 17 were female.
Analysis
Each session was transcribed verbatim to produce 90
pages of single spaced transcripts for analysis using the-
matic analysis [25-27]. Four reviewers read each tran-
script and identified various themes that emerged
related to provider educational needs and clinical con-
cerns [25,28]. Each reviewer found varied themes but
after comparing all the themes, patterns were identified
among the reviewers’ comments and from these com-
ments, 5 major themes and 6 minor themes were elu-
cidated. We present the themes and discuss the
significance of our findings. Our methods and analysis
were consistent with the RATS guideline for qualita-
tive research [29].
Results
Eleven themes emerged from the transcriptions regard-
ing recognition, diagnosis and management of essential
pediatric HTN. Of the 11, it became apparent that 5
themes were represented more often than the other 6.
We divided the themes into major and minor categories.
Major themes
Five themes were discussed more often than the rest and
they were: utilization of resources to obtain BP, correct
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care, and experience level with HTN.
1. Correct BP measurement method(s): This theme
centered around the issue of using manual versus
automated methods to obtain BP readings. Most
participants were in agreement that manual BP’s
were more accurate. As a participant in one of the
primary care pediatric groups said “But I would
think that you would have to make sure that a
manual (BP) matches the machine (BP) or
something like that. Ours are all done manually”.
This is an important issue for providers who
recognize that if the BP measurement and value is
inaccurate, then it cannot be used to accurately
identify HTN in patients [30].
2. Utilization of decision support resources to
recognize elevated BP: This theme centered around
using available resources to correctly recognize and
define BP in the real-time clinical setting. The
Fourth Report Task Force tables containing BP
values for boys and girls based on their height,
gender and age was often mentioned. In some cases
practitioners had these available through the
electronic health record (EHR). A portion of the
resident focus group transcription mentioned “Then
I always use my curves…The percentiles, the ones in
EPIC (NCH EHR)…That give me what percentile
they are for gender, age”. Most of the other
comments centered around the value of using BP
percentile charts derived from the Fourth Report.
3. Co-morbidities: This theme dealt with the issue of
other risk factors and co-morbid conditions that can
be present in pediatric patients with HTN. The
issues that emerged were those centered around
healthy eating, dieting and obesity. One resident
when referring to one of the scenarios said “I
think…I am going to assume that her blood
pressure is secondary to her obesity. I would say
that sometimes that happens because someone’s
overweight but obviously, there are possible health
detrimental stuff because…and it might be affecting
your health”. Supplement use was also raised as a
concern as mentioned by a pediatrician “I would
ask about supplements and a lot of the training
things because a lot of the football players will take
anything around. And I have seen a lot of kids who
have elevated blood pressures who were on…um, I
think it is called Spark…it has a whole bunch of
caffeine in it”.[17].
4. Barriers to care: The issues that emerged in this
theme centered around the barriers to care that
exist for pediatric patients with HTN. A major
concern identified was that the patients and familiesthemselves could become a barrier to their own
care. If the patients are not ready to address the
problem, then the problem itself could not be
remedied since a major part of treating HTN
resolves around therapeutic lifestyle changes. As one
resident mentioned “I guess assessing her readiness
to change. If she doesn’t see it as a problem then it
is going to be a bigger problem for you to get her to
see that it is a problem”. Of note, family centered
treatment was discussed by multiple participants. If
the family members did not view the weight or BP
as an issue, the participants noted less success with
weight loss and change in eating habits [31].
5. Experience level with HTN: This theme was
interesting in that each focus group varied in their
comfort level based on their experiences regarding
pediatric HTN. Within each focus group, there was
also variability in comfort level based on personal
experience. One resident mentioned that she was
comfortable managing pediatric HTN but ended up
referring the patient to outpatient nephrology clinic
due to the lower comfort level of her clinic
preceptor. “I think…my preceptors have not been
traditionally super confidant managing it in the
clinic setting and they would have probably have
referred”. The converse was true for the preceptors
who were comfortable managing HTN [32]. These
practitioners often began the initial workup after
appropriately recognizing HTN in their patients.
Other themes
There were several other themes that also emerged. One
pertained to differences in BP measurement related to
clinical setting. This minor theme dealt with the issue of
comparing BP’s taken in the inpatient versus outpatient
setting. There was another theme about the accuracy of
the BP reading. This theme dealt primarily with the state
of the child during the BP measurement, with some par-
ticipants recognizing that in some settings the child’s BP
reading may be elevated due to another reason, (i.e.,
anxiety, fear), which raises the issue of whether specific
readings are an accurate reflection of the patient’s
“usual” BP. Another issue discussed was around the use
of an appropriate sized cuff to obtain BP reading with
participants noting that if too small of a cuff is used,
then the patient’s BP reading may be falsely elevated,
leading to an unnecessary work up in a normotensive
child. Another theme centered around how the practi-
tioner was notified of an elevated BP reading during
their daily practice. Some practitioners had a “flag” that
alerted them of an elevated BP reading in the patient’s
EHR. This notification process was not uniform across
the focus groups. More often, the practitioner has to
recognize a potential hypertensive patient and know to
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mal or elevated.
Practitioners amongst the focus groups and within
each focus group had varied practice patterns, evaluation
and treatment approaches to the child with HTN or sus-
pected HTN. This also depended on the comfort level of
each practitioner with pediatric HTN. Another theme
dealt with the issue of educating the patient and family
about the patient’s BP. Several participants noted that
often the patient and/or family was not ready to be edu-
cated on the topic. However, other strategies emerged,
such as methods to involve the family in the education
process. One strategy employed by some of the FG par-
ticipants involved connecting the patient’s BP to some-
thing that the patient was concerned about, such as
their physical appearance. This strategy was employed
more frequently in adolescents. Finally, different focus
group participants were more comfortable managing a
hypertensive pediatric patient than other participants.
Some of this was due to the level of training received in
medical school or residency but also determined by how
often they saw hypertensive patients in their practice
and the years of experience they had in dealing with
pediatric HTN. Some of the practitioners who saw HTN
more regularly stated that they felt comfortable man-
aging essential HTN in children and adolescents.
Learning preferences
The participants had varied responses regarding their
preferences for learning material and settings for this
topic. Overall, most agreed that a quick and easy-to-
follow resource would be preferable. Most wanted a
handout that recapitulated the major points regarding
the approach to pediatric HTN. In terms of mastering
the key content and skills, many also desired a reference
that contained a flowsheet or algorithm for easy refer-
ence [33]. Most of the participants also stated that they
preferred smaller group session presentations for learn-
ing with opportunities to review the key points in docu-
ments and/or online at a later date. Some practitioners
preferred using only online learning methods and online
resources. Most stated that they would use an online
reference if one was easily assessable and not over-
complicated [34].
Discussion
As mentioned above, it was apparent that several themes
emerged more frequently in regards to pediatric hyper-
tension recognition, diagnosis and evaluation during
these sessions than others (major themes or issues:
utilization of resources to define BP, BP measurement
method, co-morbidities, barriers to care, and expe-
rience level with HTN). Each theme provided different
insights into the educational barriers and gaps regardingpediatric HTN for primary care practitioners. Of note, the
major themes were varied in their content but each
appeared important to many participants in specific ways.
Two of the major themes stood out and deserve special
attention: utilization of resources to obtain BP and BP
measurement method. These 2 major themes were
the most frequently mentioned and appeared to be
straightforward opportunities to provide educational
BP programs.
Utilization of decision support resources to recognize
elevated BP is an important issue in that it addresses the
challenge of accurately recognizing normal BP from ele-
vated BP in pediatric patients of various sizes in the
real-time clinical setting. The significance of this is de-
rived from the fact that normal ranges for pediatric
patients are defined by gender, age and height, a frame-
work well recognized by all participants. This is import-
ant for the practitioner in real time since what may be
considered HTN in one age group or height percentile
may be normal for another age group or height percent-
ile. For example, if two pediatric patients ten years apart
have the same BP value, one value may be in the hyper-
tensive range for one patient while being normal or even
low for the older pediatric patient. Therefore, real time
access to the pediatric BP charts (Fourth Report) needs
to be readily available to practitioners in order to accur-
ately appreciate the significance of each individual BP
value. While using EHR to define BP in ranges and in-
corporate automatic notification of practitioners holds
great promise to address this barrier, these are not yet
readily available in all clinical settings.
A second important theme related to correct BP meas-
urement method(s) as a key point of emphasis for the
participants. If the BP isn’t taken correctly, practitioners
realize that this value will not necessarily be reflective of
the patient’s actual BP. For example, if the BP is not
taken with the appropriate sized cuff in the right arm of
a calm patient, the reading cannot be compared to the
standard BP charts and is therefore not a useful meas-
urement. The practitioners were uniformly aware of
these issues but related concerns about how consistently
other members of the health care team attended to these
details. The “noise” conveyed from BP measurements in
non-standardized settings could conflict with the stand-
ard techniques and records in the chart and they
expressed desire for more standardized diagnostic and
even treatment recommendations. More effective efforts
to ensure proper BP measurement in clinical settings
were identified as important priorities to accurately
recognize HTN in children and adolescents. This theme
also underscores opportunities to improve the care of
children and adolescents in this area by implementing
effective educational methods with all members of the
pediatric health care team.
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dities, barriers to care, experience level with HTN)
will also be important in development of educational
methods.
1. Co-morbidities: Given the incidence of
co-morbidities in children with hypertension, it will
be important to address this issue with proper
education and recognition of these co-morbidities
(e.g., obesity, supplement use).
2. Barriers to care: In designing educational models for
PCP, it is important to recognize the various barriers
that PCP face when treating their hypertensive
patients. Potential barriers to care in the patient
population would include access to home BP
equipment, access to medication, limited healthy
food options, limited exercise opportunities and
these barriers may impact our ability to provide
optimal patient care for these patients.
3. Experience level with HTN: It is important that any
education program builds on the variability of the
PCP educational experiences to provide the
necessary information and resources to enable the
PCP to deliver the best care possible.
Limitations
Several limitations need to be mentioned regarding this
focus group study. First, several biases may exist in our
study.
1. This study was conducted in a single institution so
the results may have been biased based on the
practice patterns of the physicians associated with
our institution. Therefore our results may not be
representative of other institutions.
2. This study was performed in an academic institution
so the attitude and experiences amongst our
practitioners may differ from those in a
non-academic setting. Also, resource allocation
may be very different between academic and
non-academic institutions.
3. This study was conducted in NCH which is located
in central Ohio and our practice patterns, values and
patient population may be influenced by biases that
pertain to central Ohio. The type of physicians who
come to practice in this area of the country may
have shared characteristics that may have influenced
the results. Also, the patient demographics may be
particular to the part of the country in a manner
that may skew co-morbidities and prevalence of
essential pediatric HTN.
4. This study was performed in a free standing
children’s hospital and our practitioners have limited
interaction with adult counterparts. If this study hadbeen conducted in an adult hospital with a pediatric
ward, the results may have been different due to the
possibility of influence from adult colleagues.
A second limitation is that there was one moderator at
2 sessions and 2 moderators at the other 2 sessions.
Since focus group sessions may not have been moder-
ated in the same manner this may have introduced some
variability in the results. For example, the discussion
may have been led differently when only one moderator
was present. However since the focus group participants
primarily guided the discussions, this may have not been
an issue and the use of the same group of content ex-
perts to assess the transcripts helped standardize the
assessment.
Another question to consider is whether the focus
group participants were representative of the population
of interest. If the participants were not representative of
their practice group, the themes elucidated from their
responses may be incomplete or not applicable and
therefore not valid for generalization, even in their prac-
tice group. There may have been a bias in that those
who responded to the email invitation may have been
more interested in pediatric HTN than their other co-
workers. Therefore an unseen incentive may have been
present from the beginning of the focus group sessions.
This is a common problem with focus group work and
this confounding effect was minimized by soliciting
members of each group by group email, thereby not ex-
cluding any willing participants.Future plans
Based on these themes, multiple educational methods to
address pediatric HTN recognition, evaluation and man-
agement are being formulated. We are developing mul-
tiple methods because we feel that there is no one
approach that would address the majority of the themes.
The goal of these educational methods would be to im-
part meaningful change on the part of the learner(s) so
they may increase upon their continuous professional
development by developing tools to become practi-
tioners who are now agents of “transformative learning”
[35]. As detailed by Kolb in the Kolb’s learning style con-
struct, individuals may prefer any of four basic learning
modes and it is important that methods to develop prac-
titioner knowledge and skills provide opportunities for
experiential learning that is robust and enduring. The
challenge is to develop teaching and learning methods
that promote this meaningful experiential learning so
that the PCP must not only assimilate the medical
knowledge (pediatric hypertension) but also become ef-
fective practitioners who can actively care for pediatric
patients with hypertension [36].
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we have developed a short and useable BP algorithm for
approaching pediatric essential HTN that can be used by
pediatricians for learning to provide care in the clinical
and office settings. Based on the focus group themes, we
are also developing an online interactive module that
will include the BP algorithm and incorporate other key
points into an interactive Powerpoint® presentation by
using an interactive software called Articulate®. This
software transforms a Powerpoint® presentation into
an engaging and interactive educational experience to
reinforce key teaching points. These online modules will
soon be made available to interested practitioners and
appropriate outcomes assessed.
To provide another approach that serves those who
prefer in-person education, we will also employ educa-
tional sessions in small group settings to reinforce key
content and guidelines [37]. Self-learning materials will
also be used that contain the same content. Pre and post
tests will be used to determine a change in knowledge
[38,39]. The true test will be to see if these educational
methods change diagnostic accuracy, practice patterns
with patients and referral patterns to our pediatric neph-
rology clinic [40-44]. If our primary care pediatricians
become more comfortable recognizing, diagnosing and
treating pediatric essential HTN, then referral rates of
incorrectly identified patients with HTN should decline.
More thoroughly evaluated and/or treated patients with
HTN should increase among patient referrals to our
pediatric nephrology clinic [45-47].
Conclusions
In order to accurately recognize and diagnose at risk
pediatric patients with HTN, practitioners must first be
able correctly identify these patients, evaluate and man-
age them based on their BP readings. Busy practicing pe-
diatricians are at the frontline of this task. Therefore
they must be able to recognize patients with HTN or
suspicion of HTN in an effective and appropriate man-
ner and also be able to more effectively evaluate and/or
treat children and adolescents with HTN based on their
resources, experiences and interest. With the informa-
tion gathered from these focus groups, we are commit-
ted to develop and implement effective educational
methods to aid these practitioners and will provide
methods to improve the care of children and adolescents
with HTN in our region and beyond.
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